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Abbreviations

DNR Depatment of Natural Resourcedlisconsin Department of Natural Resources is an agency of the State of Wisconsin created to
preserve, protect, manage, and support natural resources.

FIBI Fish Index of biological integrity (Fish IBIAn Index of Biologicéhtegrity (IBl) is a scieifit tool used to gauge water condition based on
biological data. Results indicate condition and provide insight into potential degradation sources. In Wisconsin, spdBifiobls are
developed for specific natural commtieis. Biologists review antbnfirm the natural community to use the correct fish IBI tool.

HUC Hydrologic Unit Code A HUC is a code that represents nested hydrologic watersheds delineated by a multiple agencies at the federal and
state level includig USGS, USFS, and WiscobsIR.

MIBI: Macroinvertebrate Index of biological integrity.In Wisconsin, the MIBI, or macroinvertebrate Index of biological integrity, was
developed to assess macroinvertebrate community condition.

Monitoring Seq. No.Monitoring sequence number fers to a unique identification code generated by the Surface Water Integrated
az2yAl2NARAy3 {eaiSYy o{2La{0z ¢KAOK K2fR&a YdzOK 2F (KS adlbttaidaa oI G SN

NC: NaturalCommunity. A system of cagorizing water based on inherent physical, hydrologic, and biological compofémtams and Lakes
have uniquely derived systems that result in specific natural community designations for each lake and river segmetsita fhieese

designations dict® the appropriate assessment tools which improves the condition result, reflecting detailed nuances reflecting the modeling
and analysis work foundational to the assessment systems.

MDM: Maximum Daily Averagesmaximum dailyaverage is a calculated mi& that may be used for temperature, dissolved oxygen and
related chemistry parameters to characterize water condition.

mg/L: milligrams per liter- a volumetric measure typically used in chemistry analysis characterizations.

Monitoring Seq. No.Monitoring Sequence Number refers to a unique identification code generated by the Surface Water Integrated
az2yAl2NARAy3 {@aiSYy o{2La{0z ¢gKAOK K2fR& YdzOK 2F G(G(KS adlasqQa gl GSN

ND:No detectiong a term used typially in analytical settings to identify when a parameter or chemical constituent was not present at levels
higher than the limit of detection.

SWIMS ID.Surface Water Integrated Monitoring System (SWIMS) identification number isittygeumonitoring stéon identification number
for the location of monitoring data.

TP:Total Phosphorusan analyzed chemical parameter collected in aquatic systems frequently positively correlated with excess productivity
and eutrophicationinmanyéf A a 02y AaAy Qa ¢ G§SNA @

TSSTotal suspended solidsan analyzed physical parameter collected in aquatic systems that is frequently positively correlated with excess
productivity, reduced water clarity, reduced dissolved oxygen and degraded biological catesiu

WATERS IDThe Waterbody Assessment, Tracking, and Electronic Reporting System Identification Gb#geWATERS ID is a unique
YdzZYSNA Ot &S81jdzSy 0SS ydzYoSNI aaadySR o0& (GKS 21 ¢9w{ 4&eéidentBy\diqud t a2 1y
stream segments or lakes assessed and stored in the WATERS system.

WBIY 2 GSNJ.2R& LRSYGATFTAOIGAZ2Y [/ 2RS® 25pbwQa dzyAldzS A Royatod A OF (0 A :
allow the user to execute spatiand tabular queés about the data, make maps, and perform flow analysis and network traces.

WQCWater quality criterict  O2 YLR Yy Sy d 2F 2Aa02yairayQa ¢FdSNIljdzatAade adl yRINRA |
physical, and biologét constituents
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Background

The West Branch of the Sugar River rises near the southwest limits of the Village of Mount Horeb and proceeds souttieagefowhere it
flows into the Sugar River just upstream from Lake Belleview. It drains@iia@emiles of southwesDane County and has a gradient of 7.5
feet per mile (WDNR, 1985). The Mount Horeb wastewater treatment plant is the only permitted tawiiischargseffluent to the
headwaters of the West Branch Sugar River. While the uppeershed is receivindevelopment pressure, most of the stream flows through
agricultural lands.

The stream is currently classified as a limited forage fishery ftoheadwaters downstream 2 milesThe next 11 miles, from Barton Road to

State Highwg 92, are a default warwater forage fishery. The next 5.5 miles from Mount Vernon Creek to County Highway PB are classified

as a coldwater Class Il trout fishery. The final 2.5 miles from Highway PB to the mouth is considered a default warm wtsheporn

1998,thSS aS83yvySyida 2F (GKS NRARGSNI 6SNB Lidzi 2y GKS &adl 6SQa f Alddito 2F A YL
meet its potential. The stream was impacted by streambank erosion, overgrazed pastures, untestitte access, barayd runoff, gully

erosion, and sediment deposition from uplands, all of which resulted in the destructiorsteaim habitat.

However, the department recognized thatxcept forthe lower 2.5 miles, the rest of the streamdthe potential to be a coldvater, trout

fishery (WDNR, 20@J4. Historical fisheries surveys showed that the lower reaches of the West Branch were inhabited by warm water species
such as carp, black crappie, white sucker and a variety of eurythermal minfoors. 3 to 8 miles abowhe mouth, brown trout became more
predominant, and other cool and celdater indicator species such as brook lamprey and mottled sculpin were found. Above mile 10.3 (County
Highway U), only forage fish were found and most of thosee eurythermal, tolesnt species such as white sucker, creek chubs and fathead
minnows (WDNR, 2004b)

The Dane County Land Conservation Department started working with landowners in the 1970s to change cropping practiceEsdosion

and prevent aimal waste from enterig streams.This project was successful at putting a number of conservation practices on the landscape
In 1997, a watershed assessment showed that the numbers of intolerant coldwater species had increased over the pasttis/eas.

likely an indiation that thebest management practicgdaced on surrounding lands improved groundwater flows to the river and further
indicated the its potential as a coldwater fishery (Ibid).

Despite theimprovement inoverall waterquality of the West Branch SudRiver, instream habitat surveymdicated that the habitat above

State Highway 9&till suffered from environmental degradatiofihe main problems were steep, highly eroded banks, shallow depth, and heavy
deposits of silt.So, while intolerant coldwatespecies had increasedurythermal tolerant species such as white suckers and creek chubs were
still predominant at most segments and habitat was lacking to sustain marg¥epcarnivores such as brown trout (Appenéx

Stream Rehabilitatiorand Envionmental Response

In 1999, work begarto improve the riparian corridor and habitat of the stretch of the
West Branch Sugar River above State Wayh92. From 1999 to 2002he Dane County
Land Conservation Department worked with landowredmng 12 riles of the stream to
installriprap and fncing as well ashaping seeding, and stabilizing the banks of the rive
The rehabilitation project removed most of the undesirable trees. The banks were slo
back at a 3:1 ratio to allow the river to ovep onto its floodplain during high water
events The banks were riprapped at the toe (edge) and seeded, thus establishing gra|
with good root structure to preserve bank integrity. This also provides a buffer to help
mitigate runoff from the surroundig agricultural fields. The river was nasred in
appropriate places to increase flow, flushing the soft sediment out of the channel and
reestablishing a gravel bottom which issential to trout reproduction Habitat structures
such as Little Underwaterdighborhood Keepers Encompassing Rheategsilmonids
(LUNKERS®J)ere placed in bends on th&treamand rock weirs were used on straight
sections to create plunge pools for generating deeper water areas. After

Before

Postrehabilitation monitoringof the fishery and hitat wasconductedin 2002 and 2003.
Themonitoring showed a dramatic increase in overall habitat scores and an improvem
in the fish assemblag@&/DNR, 2004). Overall, the stream improved to the point it was
meeting its attégnable use. In @04, the Department was granted approval from&R
remove the West Branch Sugar River from the impaired waterdtigtebruary2005, the
stream suffered a fish kill due to runoff wfanure. While hundreds of trout died, it was
not a complete kill and the steen was able to recoveidn 2008 fisheaies management
extended the Class Il trout water designation fr&TH 92 up to the headwaters.
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2017 Fish and Habitat Survey

In response to anecdotal reports from anglers and trend surveys showing a decrease umier of trout in the West Branch Sudriver,
Southern District water resources personnel conducted a survey of the stream to determine contemporary conditions fromaittdt and
fish population standpoint. Biologists attempted to repeat the stadi@locations andurveylengths) from pevious studies conducted in the
S NI &s asinugohagpossibldhis would providan opportunity to compare information from 15 years ago to determine what, if any,
changes have occurretb determine if the stram was no longer meeting its attainahlee and possible causes if this condition should exist.

Methods

The 2017 survey was conducted on 12 sites along the stream (Figure 1). Sites were selected based on previoB®ktgidisswere unable

to condwct sampling at STH 92 due to high wdearelsthat existed throughout the field seasofihe fisheries assemblage was determined by
electroshocking a section of stream with a minimum station length of 35 times the mean stream width (Lyonsy 12@2d o previous

station lengths A streamaw barge with a generator and two probes was used at most sites. A backpack shocker with a single probe was used
at sites generally less than 2 meters wide. All fish were collected, identified, and counted. Alshanese measured for length. At eaclesi
qualitative notes on average stream width and depth, riparian buffers and land use, evidence of sedimentation, fish cpotardiad

management options were also recorded. A qualitative habitat survey (Simpesai., 1994) was also performedestch site.Four sites

were chosen to conduct a quantitative habitat analysis (Ibid) for comparison with previous studies.

Figure 1 West Branch Sugar River 2017 Survey Sites

Legend
Municipaitty
State Boundaries
~"1 County Boundaries
Major Roads
XV > < ~—  Stute Highwey
0 . ! == US Highway
County and Local Roads
Courty HWY
—  Locel Rosd

West Branch Sugar River 2017 Survey Sites

D > | ; Trival Lands
& 1 v Intermittent Streams
o Lakes and Open water

20 0 1.00 2.0 Mies

NAD_1383_HARN_Wisconsin_TM 1: 63,360

Fisheries management also has 2 stagiom the West Branch River where theynduct annual trend monitoring surveys to look at trout
populations, size distribution, and condition. They have also deployed continuous temperature monitors to record hourtgmpgeatures
at those same 2 sitedacroinvertebrate samples were obtained by kick sampling and collecting uskiigam® net at 4 sites on the stream in
fall, 2017 and sent to the University of WiscorSievens Point for analysis.
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Results

The results of the fisheries surveys ararmarized in Table 1. Because the Wisconsin Streams model (Lyons, 2008) predicted most of the
waters for the stream to be cold or cold transitional, the cold water IBI (Lybnal.,1996) and coolwater IBI (Lyons, 2012) were applied where
appropriate.

Fish Condition

Brown trout were found at all sites in the survelown trout foundexclusivelyat Docken Road. Brown trout and mottled sculpin, both
coldwater indicator spdes, were predominant species found at Barton Road and all sites downstreamthiere. As one proceeded below
CTH JG, white suckers also became more predomirgnobk trout were found at 7 sites, albeit in low numbers save for the two Haag
properties. Several other species appear at Primrose Center Road and County HighwaynWebyitow numbers.

Habitat Condition

Qualitative habitat surveyflable 2)wvere conducted at all sites and rangedrfr 43 (fair) to 78 (excellent). Overall the riparian buffer, width

to-depth ratio and fish cover scores were consistently good to extelThere was a general lack of poalsdthe riffle/lbend scores were fair

(5) to good (10). Bank erosion and fine sediment scores were the most variable and not necessarily correlated with eeQnatkigative

habitat surveygTable 3)were conduded at CTH JG (where no rehabilitation wasfpemed) and at CTH G and CTHTle overall quantitative

habitat scores correlated fairly well with the qualitative oriesthese sites ¢KS ljdz- ydAGFGA®S a02NBa NI y3asSR

Water Temperature
Continuous temperature monitoring data collected at CTH G in 2016 and 2017 and at STH 92Zne 26b@/n inAppendix2

Macroinvertebrate Condition

Macroinvertebrates collected in fall were analyzed and the macroinvertebrate 1Bl (MIBlppeddly Weigel (2003) and the Hilsenhoff Biotic

Index (HBI) (Hilsenhoff, 1987) were applied to da¢a. As shown in Table 4he¢ MIBI ranged from 1.8 (poor) to 4.3 (fair) on the West Branch
Sugar, in comparison to the 6.7 (good) value taken from an uedaributary (887300). The HBI scores ranged from 4.5 (very good) to 5.8

(fair) on West Branch Sugar in comparison to 3.5 (excellent) on the unnamed tributary.

Discussion

The 2017 study was conducted to look at the fishery and habitat of the West BeargghRiver some 15 years after completion of a major
stream rehabilitation project. There had been anecdotal reports that the fishery was in decline and data from fisherigsmesmandicated
areductionin numbers of trout based on annual surveys cactdd from 2013 through 2014t their trend monitoring site.There were also
anecdotal reports that the habitat was also in decline.

Stream Natural Community

As Table 1 showedh¢ 2017 surveindicatesthe stream generally reflects theold-water resourceit@ purported to be. The species
assemblageeflects a cold to cold transitional one wisieveralcoldwater indicator specie@rook trout, brown trout and mottled sculpirihat

are present in goodumbers Brook trout and mottled sculpin are also catesied intolerant species (Lyoret, al.,1996) The coldwater IBI
indicates a fishery in good health from Lewis Road and sites upstream. The presence of numbers of whitatsitgsetswnstreamfrom

that pointdepresseshe score somewhatlt shoutl be noted that even the presence of large numbers of mottled sculpin will limit the overall
IBI score because they lower the metric associated with percentage déveppredators.

Compared to pe-rehabilitation, the coldwater 1Bl shows improveméAppendix C). Natural community verification (Lyons, 2015) shows these
downstream sites to transition back and forth between cold and cold transitional-¢ctd). However, the resource still majpreflects a

coldwater community in that it is very lited in numbers of species and the most prevalent ones are coldwater indicators (Lyons, et. al., 1996).
¢KS ONB21 GNRdziz 2Aa02yaiyQa 2yfeé yI A JSinlimNe dainBershnlthid SurveyGu®ly a G2 O S
considered to benore sensitive to water quality issues than brown trout.
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Table 1 Fisheries Assemblage, Natural Community Analyaisd IBI for sites on the West Branch Sugar Riv2017

Species
Modeled  verified
SWIMS Brown Brook Mottled White Fathead Creek Common Common Shortheac Black Natural Natural  Coldwater
Site Station IDTrout  Trout  Sculpin Sucker Minnow Chub Carp Shiner  Redhorse Bullhead Community Community IBI (Rating) Coolwater IBf
Upstream Docken Rd 133216 10 CCHW Cold 60 (Good)
Dwnstream Docken Rd 133216 12 CCHW Cold 60 (Good)
Barton Road 10009700 23 8 CCHW Cold 70 (Good)
CTHJG 10009365 67 39 CCHW Cold 70 (Good)
Lewis Road 10009483 22 3 27 8 3 CCHW Cold 60 (Good)
LeRoy Haag's Property 10009698 88 10 104 173 Cold CCMS = 50 (Fair) 70 (Excellent)
Virgil Haag's Property 1000969% 72 9 110 125 Cold CCMS = 50 (Fair) 80 (Excellent)
Upstream CTH G 10009692 35 2 33 62 1 CCMS CCMS = 50(Fair) 70 (Excellent)
Downstream CTHG 10013056 64 3 288 112 CCMS Cold 30 (Fair)
Primrose Center Roacl 10009690 41 2 364 127 1 1 1 CCMS Cold 40 (Fair)
Upstream CTH U 10013308 46 1 28 24 2 1 1 CCMS CCMS 50 (Fair) 90 (Excellent)
Downstream CTHU 10009678 32 125 43 CCMS Cold 40 (Fair)

Coldwater Indicator Specie$talics indicates intolerar
1) Technically, a minimum of 25 individuals must be collected to calculate an IBI
2) Cold IBI Rating:20 (Poor); 30 - 50 (Fair); 60 - 80 (Good); 90-100 (Excellent)
3) Cold transitional IBI (Lyons, 2012) when NC verification indicated cool-cold community
4) CCHW = Cold-cool headwater; CCMS = Cold-cool mainstem
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Table 2 Qualitative Habitat Surveys of the West Branch Sugar Rv2017

Riffle
Stream Riparian Bank Pool Width Bend Fine Fish Total
Width  Buffer  Erosion Area Depth Ratio Sediments Cover  Habitat
Station Name Date (m) Score  Score Score Score Score  Score Score  Score  Habitat Rating
UPSTRM DOCKEN ROAD 21-Jun-17 4 15 5 3 0 5 15 0 43 Fair
DWNSTRM DOCKEN ROAD 21-Jun-17 4 15 5 3 0 5 15 0 43 Fair
BARTON RD (SEGMENT #15) 21-Jun-17 35 15 5 3 10 5 5 10 53 Good
CTH JG (SEGMENT #14) 02-Aug-17 4 15 10 0 10 10 10 15 70 Good
LEWIS RD 04-Aug-17 4 15 0 0 10 5 0 5 35 Fair
LEROY HAAG'S BRIDGE (SEGMENT #1118-Jul-17 4 15 10 3 10 10 15 10 73 Good
VIRGIL HAAG'S XING (SEGMENT #10) 18-Jul-17 5 10 10 3 10 5 10 10 58 Good
UPSTRM CTH G BRIDGE (SEGMENT #8-Aug-17 3 5 5 3 15 5 0 10 43 Fair
DWNSTREAM OF HWY G (SEGMENT 78§-Jul-17 3 15 10 3 15 10 10 15 78 Excellent
PRIMROSE CENTER RD (SEGMENT #05-Jul-17 3.75 10 5 0 10 10 10 15 60 Good
UPSTRM CTH U 05-Jul-17 4 15 10 3 10 10 10 15 73 Good
DWNSTREAM HWY U (SEGMENT #5) 15-Aug-17 35 15 10 3 15 10 5 15 73 Good
Comments
UPSTRM DOCKEN ROAD PERCHED CULVERT AT DOCKEN RD MAY PRECLUDE SOME FISH MOVEMENT.
DWNSTRM DOCKEN ROAD THIS SITE WAS DOWNSTREAM OF THE (PERCHED) CULVERT AT DCCKEN RD.
BARTON RD (SEGMENT #15) DWNSTRM OF MT HOREB WWTP. MODERATE BANK EROSION.
CTH JG (SEGMENT #14) NICE, NATURAL LOOKING SECTION OF STREAM; NICE RIFFLE RUN COMPLEXES; OVERHANGING VEGETATION; DE
LEWIS RD THERE WAS NO HABITAT WORK DONE HERE. BOX ELDER CORRIDOR, STEEP RAW BANKS, SILT AND CLAY BOTTC

LEROY HAAG'S BRIDGE (SEGMENT BAOME LUNKERS HAVE COLLAPSED, BUT STILL HAVE ROCK IN DEEP CORNERS. SOME EROSION OF CORNERS. B

VIRGIL HAAG'S XING (SEGMENT #10AFTER 15 YRS AND SOME HEAVY RUNOFF EVENTS, LOOKS PRETTY GOOD BUT THERE ARE SOME AREAS OF ERO

UPSTRM CTH G BRIDGE (SEGMENT #8)

DWNSTREAM OF HWY G (SEGMENT SOME AREAS DAMAGED AND/OR ERODING. WENT THROUGH 2007/08 FLOODS; BASEFLOWS APPEAR TO BE HIGHE
FEET UNDERWATER). NEED SOME REPAIRS.

PRIMROSE CENTER RD (SEGMENT &SpME EROSION OF BANKS, HIGHER GRADIENT HERE THAN AT CTH U. SOME LUNKERS ARE CUT BEHIND AND NE}

UPSTRMCTH U EMOST WORK STILL IN GOOD SHAPE. SOME EROSION OF LUNKERS ON HARD OUTSIDE BANKS.

DWNSTREAM HWY U (SEGMENT #5) BANK EROSION SCORE DOES NOT REFLECT LATERAL RECESSION, LIKELY DUE TO HIGHER BASEFLOWS AND NUI
BANKS ARE GRASSED, WITH LITTLE BARE SOIL, BUT HAVE RECESSED 1-1.5 M, ESPECIALLY IN CORNERS.
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Table 3 Quantitative Habitat Analysis for Select Sites on West Branch Sugar RiveraRtePostrehabilitation

Width
Mean Mean Bu Mean Width  Depth  Riffle  RiffRiff Bend  Bend % Fine % Fish
Stream Mean BuiWidth Mean  Bank Ero % Pool Depth Ratio Riffle Ratio Bend Bend %Fine Sed % Fish Cover Habitat Habitat
Station Name Sample DateWidth ~ Width  Score  Bank Ero Score  %Pool Score Ratio  Score Ratio  Score Ratio  Score  Sed Score  Cover Score Score Rating
cHe MEee 39 0 __ 15 o064 ¢ 5 __406_ 0 133 10 718 15 674 15 5385 5 174 15 65Good_ |
CTH JG* 08/04/2017 4.48 10 15 0.49 10 0 0 10.64 10 5.73 15 10.87 10  46.46 5 19.09 15 70 Good
CTHG 08/04/2017 381 9.83 10 031 10 0 0 4.78 10 0 0 10.56 10 70 0 4585 15 55 Good
IDOWNSTREAMHWY IR 544 946 " 10 0997 "= - N— OB _ S7ENNEL _ONEENNY  ASENNES  GCOGNN  LCONNSENNNN s U
IDOWNSTREAMHWY | 07112000 34 96777 10 0587 " ° % - — OB 7SI LAY LSS 015 0__55%6 5 Sk
DOWNSTREAM HWY U 08/03/2017 3.12 10 15 0.21 10 2.53 0 3.54 10 0 0 9.9 15 2125 5 4951 15 70 Good
STHo2 oE 53 o750 0eer ok S __1G0ZNNNE  SOONNENET _ONEEEND | 7ONNSESE  O0AZNNEES 3 20ESNSSUINNSC
STH 92 07/11/2001 4.9 8.46 10 0.8 5 5.36 0 6.72 10 7.02 15 16.42 5 56.35 5 10.24 10 60 Good
660M Upstream HWY 92 06/09/2000 4.41 3 5 0.86 5 16.67 3 4.63 10 0 0 9.39 15 775 0 37 0 38 Fair
Pre-rehabilitation survey
* Site at CTH JG did not undergo rehabilitation

Table 4 Macroinvertebrate Data for Sites in the We&ranch Sugar River Watershed

Station Name Date MIBI (Rating) HBI (Rating)

W. Br. Sugar River - Docken Road 10/3/17 3.2 (Fair) 5.3 (Good)

W. Br. Sugar River - Barton Road 10/3/17 2.7 (Fair) 4.5 (Very Good)

W. Br. Sugar River - Downstream CTH ®0/3/17 4.3 (Fair) 5.1 (Good)

W. Br. Sugar River - STH 92 10/3/17 1.8 (Poor) 5.8 (Fair)

Unnamed Trib (887300) at CTH G 10/13/17 6.7 (Good) 3.5 (Excellent)
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Fish Condition

A comparison of numbers of brown wbfrom this survey compared to the pesthabiltation monitoringconducted in 2002 and 2003
showsthe total numbers and catch per unit effort (normaliziedtrout/mile) to be greater in 2017 thafrom previous surveys at the
akYS aridsSa Asylabke®.S SI NI & wnnnQ

Table5: Catch Per Unit Effort (Trout per Mile) Brown Trout

Year
Site 1997* 2002 2003 2017
CTHG 76 210 128 533
Primrose Center Rd 56 67 42 219
CTHU 145 178 55 242

*Pre-rehabilitation

Weather conditions, angler harvest, and stocking rates can all play ardétarmining fish populations and size structureeTrend
site at CTH G shows that brown trout nbbensas normalized for catch per unit effort (trout/mil&r most size classes fluctuate
annually Beginning in 2013, trout numbers dropped substantiafigt remained lower through 2015 (Figie This trend may have
resulted in the anecdotal reports tower trout numbers in the stream. The reduction in population was likely due to drought
conditions in 2012 followed bynusually cold wintesin 2012/13 and 2013/14andwas noted in other trout streams throughout the
region(David Rowe, fisheries supgsor, personal communication)in the past 2 years, numbers have rebounded to-p043 levels.

Length/Frequency data for the surveys conducted in 26w multiple yeaclasses present at most sites (Appendix 4). As is typical

for most waters, thereare more2-3-yearold fish than others. The size distribution then gradually declines as older fish are taken out

of the system either by angling or natural mortality. The West Branch Sugar River has been stocked periodically witbuirdwi t

has rot received browns sice 2015. This survey showed the presenc2-éfinchspecimens, which are typically sizes of yocwoifithe-

year fish. This would indicate that some natural reproduction is occurring in the stream, primarily at upstream sitesamaigy

because habitatavorable for brown trout spawning is more prevalent at these sites. Fisheries management believes the West Branch
Sugar River is now functioning as a Class 1 brown trout stream (David Rowe, personal communication).

Figure2: Brown Trout at CTH GCath per Unit Effort Based on Size Class

West Branch Sugar River at CTH G
Brown Trout
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Habitat Condition

Qualitative habitat assaesnents were done on all sites and quantitative habitat assessments conducted on a subset of sites in 2017.
Qualitative habitat assessments showetld y IS 2 F SHIHASNEG ¢l 2a AaiSSEA S A GK Yzad FlLEtAy3a Ay
riparian buffer is excellent, some due to a natural condition of woods or grassland along the stream corridor. Sondeéstaltte
easements secured when thehabilitation took plae. The widtho-depth ratio was also good to excellent. Again, this was a natural
phenomenon upstream of Lewis Road, but some stream narrowingpiaale during the rehabilitation downstream from therBools
are lacking andiffles are generally scar¢broughout the length of the stream, save for the headwaters at Docken Road; however,
bends are quite prevalent in some stretches as the stream meanders back and forth through its floodplain. The rehghibjation
followed thenatural meandering ofhe stream and did not attempt to augment it in any way.

Fish cover varied by segment. Docken Road had thedewsstas the stream wawide and shallow.¢ K A &  dtér deptigenesally

varied from a few inches to a foot deepptaces. However, thieottom is all rock owing to the number of high velocity events that

scour out this high gradient area. There is a perched culvert at Docken Risaccoveimproves downstream from this poingxcept

at Lewis Road. Biologists motthe segment upstrea of CTH JG is a nice, natural looking section of stream, with nice riffle/run
complexes, overhanging vegetation, and deep corners. From the Haag properties on downstream, habitat structures (LUMIKERS, vo
weirs, and rock) were pted in the stream t@nhancefish cover.

Bankeros 2y gl a TFIANI G2 3F22R |f2y3 Yz2ad asSOlazy 2F adNBIYOD | 26S0Q
amount of lateral recession that has occurred in some posgtifrthe stream, pargularly on outside betts. They noted that many of

the habitat structures were 3940 cm deeped dzy RS NJ (i KS dhaniwbenlhay wardanifirallp Bsialled. This may be due

to slumping of the structures over time, having to endure the flood&0ff7 and 2008, or thpossibility that baseflows are higher now

than when rehabilitation took placel-or whatever reasgrsome LUNKER structures have sunken or collapsed, and lateral recession of

the banks; 1to 1.5 meters in some placeshave occurredo the point where sme structures are now in danger of beiogt behind

by the stream. The department should work witie Dane County.and and Water Resources Departmmaddress this issue.

When the department first added the West Branch SugarMRIval 2 (i K S ) &sfidf ithghifed waters i A998, it was because of

habitat loss due to excessive sedimentation. The quantitative habitat surveys conductegipaisilitation showed some

improvement in amount of sedimen@s shown in Table 3,hife the actual percentifie sediment score may not reflect it, a look at the

actual amount of fine sedimemiresentis dramatically lower. For instance, prior to the project, fine sediment made up 86% of the

stream bottom atthe downstreamCTH Usitein theyear 2000. The year after the project, that amount had been reduced to 10%

2017, biologist found fine sednent only made up 21% of the stream bottom. The same held true for the station at STH 92 where fine
sediment dropped from 90% to 56% in theay after the project was completeQualitative habitat surveys showed fine sediments to

be fairly low at most #&s, and biologists noted bottom substrate primarily contained gravel, with some boulders and rubble cobble,

with areas of sand and silt. Bhi 2 6 A SN+ GA2y ¢2dzZ R 6S O2yaraidasSyid sAildK GKS ald2NB

Water Temperature

Temperaturedata wascollected hourly aCTH G i2016 and 2017 and at STH 92 in 28%6isheries managemeniTable 5shows

water temperatures at CTHf@ll intothe cold rangeas defined by the maximum daily mean, summer (J&ngust) mean, and the

July mear(Lyonsgt. al, 2009). The site at STH 92 shows temperatures to be in the low end of the cold transitional range. This is
similar to the natural communigs found at these 2 siteadte: STH 92 was not surveyéat this study due to high water levelsut

past data ha confirmedhis site as coetold).

Macroinvertebrate

The macroinvertebrate communiys defined by the MIBI was depressed, a possible itidicthat there are stressors in the
watershed which are affecting water quality and habitat quality. Tyeer portions of the West Branch, as indicated by the site at
Docken Roadareimpacted by nonpoint issues related to increased urbanization by/ilege of Mount Horeb. This aspect, combined
with the limited flows and flashy nature ofigtheadwater aea may contribute to lower macroinvertebrate quality. The stream also
receiveswastewater between Docken Road and Barton Road. Downstream fram, timest of the additional inputsf nutrients, as

well as sedimentare in the form of nonpoint source gation from agricultural operations. Compared to historical macroinvertebrate
data (WDNR, unpublished datahe 2017 data shows little differencetween historic MIBIs, which generally ranged fraro 5 (poor

to fair). Even though direct comparisongitfes is limited, overall there did not appear to be the positive response by the
macroinvertebrate community to the riparian habitat improvementnwthat there was with the fishery communitythis is somewhat
interestingbecauseNeigel (2003) fountbcalized stressors were of greater importance to explain thénlBie driftless areahan in

other parts of the state. It can by hypothesized tha tiparian stream work, and corresponding scouring of sediments, creation of a
riparian buffer, and reduddn in sediment load due to bank stabilization would lend themselves to improved habitat for
macroinvertebrategust as they did for fisHn comparson to a smaller tributary (887300) which has a smaller watersinegho point
source inputs, but similanfdrology and land uséhe macroinvertebrate community of the West Branch is certainly more impacted.
The reason for this cannot be explained bystsiudy. The HBI, however, indicates only slight organic inputs.
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Table 5 Comparison ofTemperature Data, Modeled Community and Verified Community

Thermal Regim  Modeled  verified Community

June-Aug July  Maximum (Based on Wate Natural (Fish Assemblage
Site (Year) Mean Mean Daily Mean Temp Data) = Community Based)
CTH G (2016) Cool-Cold Cool-Cold
CTH G (2017) Cool-Cold Cool-Cold

STH 92 (2016) 17.2 17.5 21.8Cool-Cold Cool-Cold Cool-Cold*

*Based on previous data

June-Aug July  Maximum
Class and/or Subclass Mean Mean Daily Mean

(Coolwater) Cold transitionl7.0 - 18.717.5 - 19.5 20.7 - 22.6
(Coolwater) Warm transition18.7 - 20.519.5 - 21.0 22.6 - 24.6
Warmwater >20.5 >21.0 > 24.6
Temperature Ranges from Lyons, et. al., 2009

Conclusions

Based on the 2017 survey, the West Branch Sugar River continues to meet its attainaida caig-water system. Althouglthe

Wisconsin Streams model shows the system to tramsitiack and forth from a cold to a ceticinsitional system, it could easily be

argued that theentire stream is a cold water resource based on the community andcahetater temperature data collected on

various sites along the strearThe concermoverdegradation of the fishery does not appear tofoeinded Trout populatiors appear

to bewell above preand postNB Kl 6 Af AGl GA 2y ydzYo SNE ItE NBs¥hadieKoSssGne Mk @pored loweQ & & dzNIJ ¢
numbers of trout were due textremeweather phenomenathat occurredbetween2012 and 204. While brown trout stocking was

ceased in 208, populations are not declining and there is evidence of naturalagyetion. In fact, fisheries management believes the

West Branchs functioning as a Cla$ brown trout stream Now that brook trout are being stocked in the system, it will be interesting

to see if thér populations continue to increase in the stream.

While the overall habitat continues to be good, there are causes for concern with this sthisome areas of the rehabilitation project
¢ most notably erosion of outside bends and degradation of LUNKER structures. These may be due to higher basefidwas th
existed during installation.

Below are recommendations for the DNR and partrierdollow up actions.

Recommendations

% The DNR should work with tBene County Larehd Water Resourcd3epartmentto address these issues.

% The Department shoulalso work withandownersthe countyand other interested groups see if there are opportunities to
conduct stream rehabilitation upstream of the Haag properiiedthe segment upstream of Lewis Road

+ The department should update its water resourdesignation to match the fisheries dgsation for the creek. The West
Branch Sugar River should be consideredliéwater resource from CTH PB upstream to its headwaters
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AppendixA: Species List and Coldwater iBWest Branch Sugar Rivefl997

Coldwater I1BI

Species Fritz Road STH 92 CTY U Primrose Ctr CTY G
Brown Trout 17 35 23 7 11
Mottled Sculpin 21 11 135 186 988
White Sucker 51 64 100 53 405
Creek Chub 21 6 11
Rainbow Trout 1
Bluntnose 6
Minnow
Central 2 6
Mudminnow
Common Carp 23 11
Northern 1
Hogsucker
Shorthead 1
Redhorse
Green Sunfish 2 1
Bluegill 1
Brook 2
Stickleback

10 (Poor) 20 (Poor) 20 (Poor) 20 (Poor) 20 (Poor)
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AppendixB: Temperature Data for West Branch Sugar River

West Branch Sugar River at CTH G
Temperature Data
May - Nov 2016
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